Purpose To evaluate retinopathy of prematurity (ROP) screening practice in reverse Kangaroo Mother Care (R-KMC) with respect to stress and pain to the infant. Methods In a pilot study we evaluated ROP screening practice in R-KMC in 20 babies at risk of ROP. The R-KMC differed from the conventional KMC with respect to the baby position where the baby lay supine on mother's chest. With the mother lying supine and the baby in R-KMC position, screening examinations were done with indirect ophthalmoscope. The outcome measures included stress (quantified by pulse, respiration, and oxygen saturation) and pain to the baby by observing facial expression (eye squeezing, crying, and brow bulge). The heart rate, respiratory rate, and SpO2 (%) were compared before and immediately after the procedure using paired t-test. Result Mean (±SD) gestational age and birth weight were 30.8±2.3 weeks and 1362.5±253.9 g, respectively. During examination in R-KMC position 8 babies (40%) were completely relaxed (no eye squeezing and crying), 10 (50%) were partially relaxed (no brow bulge) and 2 babies (10%) were not relaxed. A change in heart and respiration rate both by 10 per minute was recorded in 12 (60%) and 10 (50%) babies, respectively. Five babies (25%) had reduction in blood oxygen concentration below 92%. The majority of the mothers (19 of 20) were relaxed. Conclusion ROP screening in R-KMC can be a baby friendly screening practice with respect to stress and pain to the infant and needs further evaluation in a larger cohort.
Introduction
Timely screening and prompt treatment have been the mainstay of management of retinopathy of prematurity (ROP). Examination of at-risk-babies with indirect ophthalmoscope is the current gold standard. Several reports suggest possibility of adverse physiological changes (increased heart rate and decreased oxygen saturation levels) [1] [2] [3] [4] [5] [6] or increased stress and pain to the infant (measured from facial expression of the baby) during eye examination. This is one of the reasons for the International Evidence-Based Group for Neonatal Pain to include eye examinations for ROP in the list of painful procedures performed in the NICU. 7 Suggestions to minimize neonatal discomfort from ROP examinations include avoiding use of eye speculum, 8 gentle and quick examination in a dark and calm environment, 9 pre-examination topical anaesthesia, 10 pacifiers like oral sucrose, 2 nonnutritive sucking, and swaddling and holding or nesting the baby during fundus evaluation.
In recent years Kangaroo Mother Care (KMC) has evolved into a better practice scenario for care of premature babies. This concept originates from care of the baby kangaroos who are born very immature, as are human 'premature' babies. Typically in KMC, the baby wears only a diaper and is tied in a head-up position to the mother's bare chest with a strip of cloth ( Figure 1 ). It has numerous advantages for the infant such as better control of temperature, longer sleep, decreased cry, stable cardiac and respiratory activities, less apneic episodes, less nosocomial infection, and later better weight gain. The maternal contact 11 Currently KMC is used as a pain reliever for many procedures like intravenous cannulation, blood withdrawal, and heel prick. 12 While we exploited these advantages in our ROP care, we made a slight modification to the traditional KMC posture by reversing the position of the baby's face in relation to mother's chest. We called this reverse KMC (R-KMC).
Materials and methods
This prospective study was conducted at the neonatal unit of Capital hospital, Bhubaneswar, India over a period of 6 months. The study was approved by the ethics committee, LV Prasad Eye Institute, Bhubaneswar and adhered to the tenets of the declaration of Helsinki. Twenty babies at risk of ROP were screened for ROP in R-KMC after due consent and parent counseling. The babies were fed 30 min before the procedure and the eyes were dilated with ROP dilating medications (2.5% phenylephrine and 0.5% tropicamide). The mother was counseled and informed in detail about the technique of KMC and R-KMC. In traditional KMC (Figure 1a ), the baby's head lies in a lateral position and hence fundus examination becomes very difficult. In R-KMC the baby was placed supine over the mother's chest ( Figure 1b ) that maintained a direct contact with baby's back. A KMC cloth/strap was used to wrap the baby and the mother. Mother was advised to keep her hands one over the chest of the baby and restrain two arms while the other hand restrained both the legs. This restrained the baby adequately with the eyes facing straight ahead towards the examiner. After this formal training, the mother was asked to lie supine on the examination couch and the baby was placed in a R-KMC position as already described. The baseline blood oxygen concentration, respiration and pulse rates were recorded. Topical anaesthetic (Proparacaine hydrochloride 0.5%) was applied to both eyes. The eye speculum was inserted gently by the ophthalmologist after 30 s while the assistant restrained the head by keeping her palms gently on either side of the head of the baby (Figure 2a) . Both eyes were then examined one after another by indirect ophthalmoscope and wire vectis (for scleral indentation) by going around the bed on either side (Figure 2b ). The pulse, respiration, and blood oxygen saturation were recorded again immediately after conclusion of the procedure. We ensured that the same individual was involved in all vital steps of examination, be it measurement of vital parameters by a paediatric trained nurse or be it the eye examination by the paediatric retina specialist. We enrolled only new patients (as opposed to review babies who need shorter time for examination) and this maintained uniformity. Statistical analysis was done by using the InStat statistical software version Win 3.0 Â (GraphPad Software Inc., La Jolla, CA, USA). The heart rate, respiratory rate, and SpO2 (%) were compared before and immediately after the procedure using paired t-test.
Results
The mean (±SD) gestational age (GA) and birth weight (BW) of the 20 screened babies were 30.8±2.3 weeks and 1362.5±253.9 g, respectively. The mean (±SD) post menstrual age (PMA) at examination was 33.9±2.9 weeks. All stress and pain parameters could be recorded in each baby and each baby completed the screening procedure. The two-tailed P-values for change in heart rate and SpO2 (%) were 0.9108 and 0.3965, respectively, while that for respiratory rate was 0.0037. The changes in heart rate and SpO2 (%) were not statistically significant. But the change in respiratory rate was statistically significant.
Besides the above statistical tests, for a better clinical relevance, we also analysed the data in another way. We arbitrarily fixed the change in heart and respiration rate by 10/min (either rise or fall) and fall in blood oxygen saturation below 92% as significant and indicative of stress to the infant. We calculated the number and percentage of infants having these significant changes as well as their behavioural changes, which is summarized in Table 1 . Moderate-to-severe discomfort evidenced by eye squeezing, crying, and brow bulge during the procedure was noted only in two babies while only one mother was anxious during the examination. Majority of those babies, who cried, stopped crying just after or within 10 s of the conclusion of the examination.
Discussion
The results indicated that when examined in R-KMC, most babies were comfortable or had transient mild-to-moderate stress or pain. The stabilization was early even in those who were distressed during examination. Though the study did not aim at the efficacy of the procedure in detecting retinopathy, examination in reverse KMC was as effective as our conventional technique.
We recognize few important limitations in this study. (1) This series is small and hence warrants a larger cohort. (2) This study did not compare the stress profile with respect to the conventional method and warrants an adequately powered randomized controlled trial to address the same. Neonates are more sensitive to pain than adults. 13, 14 This pain sensitivity is further accentuated in preterm neonates and may not be clinically evident, [14] [15] [16] as the critically ill and preterm neonates do not mount vigorous behavioural responses to pain. The pain modulation systems that operate in older children and adults do not appear to be fully functional in newborns. Therefore, a stress score that addresses correction factors for GA or PMA like premature infant pain profile (PIPP) tool 17 would have been more informative and is the third limitation.
On the basis of our pilot study, we suggest that R-KMC screening could be considered for further evaluation in ROP screening practices.
Summary
What was known before K Retinopathy of prematurity (ROP) screening examinations are associated with stress and pain to the infants.
K Many behavioural and pharmacological measures reduce this stress and pain to certain extent but our search for a baby-friendly screening practice continues.
K Kangaroo Mother Care (KMC) has evolved as a better practice pattern for neonatal care and can be used to relieve procedural pain in infants.
What this study adds K Reverse KMC (baby is rotated 180 degree and lies supine on mother's chest) is a novel concept that can facilitate eye examination in neonates.
K ROP screening in reverse KMC position is one step towards making the examination baby friendly and relaxing for the mother. Abbreviations: HR, heart rate; RR, respiration rate.
